The alkaloid pattern of four Fumaria species (Fumaria kralikii, Fumaria rostellata, Fumaria schleicherii, Fumaria thuretii) growing in Bulgaria was investigated by GC-MS and twenty isoquinoline alkaloids were determined. Phytochemical investigation of the alkaloid composition on Fumaria thuretii Boiss was made for the first time. The alkaloid profile of the species was compared at two levels, between different species and within two species from different habitats. Two chemotypical groups, based on the types of isoquinoline alkaloids were suggested. To group A belong species F. kralikii, F. rostellata (F. r. 1) and F. thuretii containing more than 50% spirobenzylisoquinoline alkaloids of the crude alkaloid mixtures. To group B belong species F. rostellata (F. r. 2) and F. schleicherii containing more than 40% protopine alkaloids and relatively high percentage phthaldeisoquinoline alkaloids (11-19%). In group A phthaldeisoquinoline alkaloids were not detected.
Fumaria plants are distributed all over the world, and most widely in Mediterranean region [1a] . The genus Fumaria (Fumariaceae) consists of 60 species and in Bulgarian flora it is represented by ten [1a, b, c] . The plants are used in traditional medicine for treating of gastrointestinal disorders, hepatobiliary dysfunction, rheumatism, fever, some skin diseases, syphilis and leprosy [2a,b] . Their biological activity is associated with the presence of isoquinoline alkaloids. These alkaloids are characteristic secondary metabolites for the genus and are with chemotaxonomic significance to definite a chemotype of the species [1a, 2a, b, c, d] . However the alkaloid content of some Fumaria species such as Fumaria thuretii Boiss. have not been investigated till now.
GC-MS analysis is an effective tool for determination and identification of alkaloids from Fumaria species [1a, 2a, b] . In the present work the alkaloid pattern of four Fumaria species growing in Bulgaria were investigated by GC-MS and twenty isoquinoline alkaloids were determined (Table 1) . Many of the alkaloids are described for the first time for the corresponding species (these alkaloids were marked with asterisk in Table 1 ). In the GC-MS of the alkaloid mixture of F. schleicherii were observed peaks, with the base peak at m/z 58, characteristic for phthalideisoquinolines [4b, c, f] . Because of the insufficient MS data, the full characterization of these alkaloids cannot be made and they are marked as unidentified phthalideisoquinolines in Table 1 .
The alkaloid profile of the species was compared at two levels, between the different species and within the species from different habitats. The main alkaloid in most of the analyzed samples from F. kralikii (F. k. 2 and F. k. 3), F. rostellata (F. r. 2), F. schleicherii and F. thuretii is protopine in amount of 23% to 43% (Table 1) . Unlike of those species, the main alkaloid in F. kralikii (F. k. 1) and of F. rostellata (F. r. 1) is fumarophycine (19.6%) and fumariline (22.6%), respectively (Table 1) . According the literature analyses based on alkaloids used as chemotaxonomic markers, most species of genus Fumaria were associated in three chemotypes [1a, 2b] .
The first one includes Fumaria plants containing stylopine and protopine as main alkaloids in amount more than 66% of crude alkaloid mixtures. The second group also contains protopine as main alkaloid, but in lower amount, as well as in small quantity cryptopine and sinactine and the third group includes plants whose alkaloid mixtures contain a large amount of phtalideisoquinoline alkaloids reaching to 65% [1a] . However, the alkaloid application for chemotaxonomical purpose should be applied cautiously as the alkaloid pattern of the plants is influenced by many environmental factors [5a, b, c] . In our investigation plants of one and the same species as F. kralikii grown under various environmental conditions (different habitats at different altitudes) biosynthesized various main alkaloids. Considering these data it seems that the types of isoquinoline alkaloids could be more useful in respect to the chemotypical conclusions than the main alkaloids. According to that we suggest the formation of two chemotypical groups. The group A contained species (F. kralikii, F. rostellata (F. r. 1) and F. thuretii) with the higest amount of spirobenzylisoquinolines representing more than 50% of alkaloid mixtures (Table 1) . Group B contained species (F. rostellata (F. r. 2) and F. schleicherii) with the greatest amount of protopine alkaloids in quantity more than 40%. In addition, in the second group B phthalideisoquinoline alkaloids were biosynthesized in relatively high percentage (11-19%) , while in group A such alkaloids were not found at all. Particularly the alkaloid mixtures from F. rostellata (F. r. 1 and F. r. 2), collected from diverse habitats have varying alkaloid pattern and fall into the different chemotypical groups A and B (Table 1) . Alkaloid extraction: Air-dried and ground aerial parts of F. kralikii from three natural habitats -F. k. 1 (12.42 g), F. k. 2 (6.78 g) and F. k. 3 (24.47 g); F. rostellata from two natural habitats -F. r. 1 (60.22 g) and F. r. 2 (38.76 g); F. schleicherii -F. s. (19.20 g) and of F. thuretii -F. t. (30.53 g) were worked up separately, following the procedure described in [5c] to give crude mixtures of tertiary alkaloids as follow: F. k. 1 (125.78 mg), F. k. 2 (100.59 mg) and F. k. 3 (134.91 mg), F. r. 1 (777.96 mg), F. r. 2 (250.35 mg), F. s. (107.73 mg), F. t. (285.42 mg) . The crude mixtures of tertiary alkaloids were analyzed by GC-MS.
Gas chromatography-mass spectrometry:
The GC-MS measurements were made according literature data [5c] . The identities of the alkaloids were confirmed by comparison of the measured data with those from the literature and Wiley 275 (Table  1) [1a, 2b, 3a, b, c, 4a, b, c, d, e] . 
